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[57] -~ ABSTRACT

A fast rewinding device for cassette tapes in a tape
recorder which comprises a main body on which a
cassette tape having transparent window means is
adapted to be placed and which is provided with a light
source and a light receiving element spaced away from
and in alignment with said light source so that the light
from said light source is received by said light receiving
element through the transparent window means. An
electrical circuit is provided including a motor for rotat-
ing the tape in the rewinding direction, a power source
for actuating said motor, a transistor electrically con-
nected between said motor and said power source, a
phototransistor adapted to limit electric current to said

transistor upon receipt of the light from said light

source through said window means, a biasing resistor, a
variable resistor for calibrating the circuit and a power
source switch for energizing said electrical circuit.

6 Claims, 3 Drawing Figures
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FAST REWINDING DEVICE FOR CASSE’ITE
_ TAPES

BACKGROUND OF THE INVENTION

This mventmn relates to a fast rewinding dewce for
cassette tapes in a tape recorder.

There have been proposed and practically employed
a variety of tape recorders employing cassette tapes. In
prior art cassette tape recorders, when the tape in the
cassette is rewound after one playing on the tape, the
movement of the tape is terminated through the utiliza-
tion of the tension applied on the tape by stops at either
end of the tape when the tape rewinding has reached
the terminal stage. This is done without reducing the
rate of movement of the tape before the stop is reached.

When the tape in the cassette is rewound  at high
speed, the tape experiences a high pulling force at the
end of the tape at the terminal stage of the rewinding,
and the tape frequently tends to break. For this reason,
the rewinding of cassette tapes at high speeds has not
been practically possible 1n prior art tape recorders.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to
radically reduce the movement rate of the tape when
the rewinding has reached a point immediately before
the terminal stage, thereby effectively eliminating
breakage of the tape.

According to the present invention, there is provided
a fast rewinding device for cassette tapes in a tape re-
corder in which an electrical circuit connected between
a motor for rotating the tape in the rewinding direction
and a power source includes a transistor and an electri-
cal circuit element such as a phototransistor adapted to
limit the electrical current flowing through said transis-
tor when said phototransistor receives light from a light
source through transparent window means provided in
the center of the cassette.

The above and other objects and attendant advan-
tages of the present invention will be more readily ap-
parent to those skilled in the art from a reading of the
following detailed description in conjunction with the
accompanying drawings which show one embodiment
of the invention. The scope of the invention 1s of course
not limited to the described embodiment, but rather is

defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of the preferred
embodiment of a fast rewinding device constructed in
accordance with the principles of the present invention;

FIG. 2 is a top plan view of a cassette tape for use in
the rewinding device of FIG. 1; and

FIG. 3 is a schematic diagram of the electrical circuit
for the rewinding device of FIG. 1.

PREFERRED EMBODIMENT OF THE
INVENTION

The present invention will be now described refer-
ring to the accompanying drawing which shows the
preferred embodiment of the fast rewinding device for
cassette tape recorders. The fast rewinding device com-
prises a main body 1 of substantially U-shaped cross-
section as seen in F1G. 1. A light source 2 1s mounted on
the upper arm of the main body and a light receiving
element 3 is provided within the lower arm of the main
body directly below the light source 2 for receiving
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light from said source. A cassette tape 4 is adapted to be
placed between said source 2 and said receiving element
3. The cassette tape 4 shown in FIG. 2 is of conven-
tional design and is provided with aligned transparent
windows 5 in the upper and lower walls through which
the light from the light source 2 is received by the light
receiving element 3. A pair of through holes 6 are posi-
tioned on opposite sides of the aligned transparent win-
dows 5 and extend through the upper and lower walls
of the cassette tape 4 for engaging the cassette driving
spindles (not shown) which extend vertically from the
top of the lower arm of the main body 1.

The position of the light source 2 and light receiving
element 3 is so selected that light from the light source
is allowed to radiate through the transparent windows 5
in the cassette 4 to the light receiving element 3 by the
tape T just before the rewinding of the tape terminates.

The electrical circuit of the fast rewinding device of
the invention will be now described referring to FIG. 3
of the accompanying drawing. The electrical circuit
includes a motor 7 adapted to rotate the spindles in the
tape rewinding direction, a power source 8 for energiz-
ing the motor 7, a transistor 13 connected in series with
said motor 7 and said power source 8, a phototransistor
element 9 adapted to limit the amount of electric cur-

- rent to the transistor 13 when the element 9 receives
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light from the light source 2 through the transparent
windows 5, a biasing resistor 10, a variable resistor 11
for calibrating the circuit and a power source switch
SW which is adapted to energize the electrical circuit
when the power source switch SW 1s closed.

With the above-mentioned construction of the com-
ponent parts of the fast rewinding device according to
the invention, when the motor 7 is rotated at a high rate
due to electric current which flows through the motor
7 and the transistor 13, the motor rotates the rewind
spindles (not shown) at the same rate to rewind the tape
T. When the tape T which normally interrupts the pas-
sage of light from the light source 2 to the light recetv-
ing element 3 through the transparent windows 3 un-
winds to a point where the passage of light 1s no longer
interrupted, the light enters the phototransistor and
allows electric current to flow therethrough. The
amount of electric current flowing through series tran-
sistor 13 and motor 7 is thus decreased, causing the
motor to suddenly slow down just before the end of the
tape is reached to a rate whereby the likelihood of tape
breakage at the end of the tape is greatly reduced.

While the preferred embodiment of the invention has
been shown and described in detail, it should be undez-
stood that the embodiment is for illustration purposes
only and is not to be taken as a definition of the inven-
tion which is limited only by the scope of the appended
claims.

I claim:

1. A fast rewind apparatus in a tape recorder for
rewinding tape from a {irst reel onto a second reel of a
tape cassette, the tape cassette having a window extend-
ing therethrough adjacent at least said first reel, said
first rewind apparatus comprising:

a motor for causing the cassette reel to be rotated in
the rewind direction to rewind the tape from said
first reel onto said second reel;

a hight source for radiating hight;

a photosensitive means for receiving radiated light;

mounting means for mounting said light source and
said photosensitive means on opposite sides of said
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tape cassette in alignment with said window so that which said tape cassette is adapted to be disposed; and
said photosensitive means receives light from said  wherein said mounting means includes a first arm af-
light source directed through said window trans-  fixed to said recorder body for supporting said light
versely of the direction that the tape moves during  source to radiate light through said window in said tape
rewinding when the amount of tape on said first 5 cagsette supported on said recorder body and a second
reel is less than a predetermined amount, and SO arm portion affixed to said recorder body on the oppo-
that the tape on said first reel blocks transmission of  jte side of said tape cassette for supporting said photo-
radlgt'ed light from said light source to said phott_:,-— sensitive means in alignment'with said light source and
sensitive means when the amount of tape on said said window. |

first reel is greater than said predetermined 10 , A e o rewind apparatus according to claim 2

amount; and L e :
? . . » wherein said photosensitive means comprises a photo-
response means responsive to said photosensitive ransistor

iving light d ' h : : -
means receiving light for decreasing the speed of 5. A fast rewind apparatus according to claim 1 fur-

said motor. : ] . : . .
2. A fast rewind apparatus according to claim 1 fur- 15 ther including an on-off switch connected in series with
said transistor means, said motor and said power source.

ther including a power source for energizing satd mo- : _ 4
tor; and wherein said response means COmprises transis- 6. A fast rewind apparatus according to claim 2, 4, or

tor means connected in series with said motor and said S w{vhereln said biasing means includes a fjll‘iEd ‘Value
power source, and bias means for biasing said transistor resistor connected across the collector-base junction of

means in response to said photosensitive means receiv- 20 said transistor means and a variable calibration resistor
ing light to reduce the current flowing through said connected in series with said photosensitive means be-

transistor means and said motor. tween the base of said transistor means and said power
3. A fast rewind apparatus according to claim 1 in  source.
which said tape recorder includes a recorder body on ¥ % ok k%
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